Expression of three isoprenoid biosynthesis genes and their effects on the carotenoid production of the zygomycete Mucor circinelloides.
The zygomycete Mucor circinelloides accumulates β-carotene as the main carotenoid compound. In this study, the applicability of some early genes of the general isoprenoid pathway to improve the carotenoid production in this fungus was examined. The isopentenyl pyrophosphate isomerase gene (ipi) was cloned and used together with the genes encoding farnesyl pyrophosphate synthase (isoA) and geranylgeranyl pyrophosphate synthase (carG) in overexpression studies. Transformation experiments showed that the first bottleneck in the pathway, from the aspect of carotenoid production, is the step controlled by the carG gene, but overexpression of the ipi and isoA genes also contributes to the availability of the precursors. Transformations with these isoprenoid genes in combination with a bacterial β-carotene ketolase gene yielded Mucor strains producing canthaxanthin and echinenone.